Asteraceae family grows as wild plants in the eastern province of Saudi Arabia near the Gulf coast with prevalent high humidity coupled with more moderate temperatures. Eight genera were collected during the flowering season to study genetic diversity according to protein patterns for each plant. The protein patterns showed different numbers of bands, concentrations, molecular weight and intensity. Two common bands were observed to ensure the existence of fixed gene and it can also be considered as a marker of the studied genera. Protein profiles revealed genetic diversity among these species for adaptation to environmental factors. Similarity coefficient was high for Sonchus oleranceus and Senecio desfontainei, while low for Launaea capitata and Osteospermum vaillantii among the studied plants. The hierarchical cluster analysis, formed two major clusters, which indicates the existence of genetic diversity among the studied genera. The first cluster was divided into two sub-clusters. Subcluster A comprised three species, Scorzonera papposa , Senecio desfontainei , and Sonchus oleranceus; and the second sub-cluster B comprised four species Anthemis melampodina, Echinops hussoni, Launaea capitata, and O. vaillanti. The second cluster contained only one species Artemisia inculta, which suggests that the Asteraceae family may have more than one evolutionary line.
INTRODUCTION
The eastern province of Saudi Arabia, near the Gulf coast is rich of wild annual plants especially during the cold seasons (January to April). The climate of Saudi Arabia described by Country Profile: Saudi Arabia (2006) differs greatly between the coast and the interior; high humidity coupled with more moderate temperatures is prevalent along the coast, whereas aridity and extreme temperatures characterize the interior.
Asteraceae is one of the largest families of flowering plants with a world-wide distribution and with more than 1,600 genera and over 24,000 species of herbs, shrubs and trees (Funk et al., 2009) . Most Asteraceae (Compositae) family are wild plants in Saudi Arabia. Dempewolf et al. (2008) reported that it is one of the largest families of flowering plants in Saudi Arabia. Also, Al-Farhan (1999) reported that Asteraceae is one of the E-mail: dr.alahmdi2009@yahoo.com.
Author(s) agree that this article remains permanently open access under the terms of the Creative Commons Attribution License 4.0 International License major families in Saudi flora with 222 species and the distribution of life form is closely related to topography and landform (Fakhireh et al., 2012) . Some of the Asteraceae plants were and still used in folk medicines and many researchers investigated their medical effects and pharmacological characteristics. Results indicate that some plants are pharmacologically important (Tariq et al., 1987; Elsharkawy et al., 2014) , for example Artemisia, Launaea, Cichorium, Anthemis and Sonchus species.
Most of the taxonomist identifies plant species on the basis of phenotype characters of plants like root, stem and leaf structures (Lifante, 1991) . New techniques in molecular biology are considered excellent assessment tools to identify differences among plants. Electrophoresis analysis was used to identify varieties and in evaluating genetic diversity (Sharma and Maloo, 2009 ). This study aimed to investigate the genetic relations and diversity on the basis of proteins patterns of some wild genera of the Asteraceae family, which grows in the eastern province of Saudi Arabia.
MATERIALS AND METHODS

Description of collected plants
Plants samples of eight genera of Asteraceae family were collected during the flowering season from the central and northern areas of the eastern region of Saudi Arabia. Asteraceae family belongs to order: Campanulales that are generally herbs, rarely woody, and often with latex or oil-passages; inflorescence racemose, with a tendency to form heads. Flowers bisexual or unisexual, regular or zygomorphic, pentamerous with reduction in number of carpels and with one whorl of stamens. Anthers laterally united to form a tube into which the pollen is discharged; style developed into a brush by which the pollen is swept out; ovary inferior, plurilocular, with ∞-1 ovules in each locule or unilocuar with 1 ovule.
All plants described were according to the methods of Migahid (1978) and Mossa et al. (1987) .
(1) Anthemis melampodina: Collected from the North of Eastern province. Small, annual, ash-coloured, densely grey-woolly desert sand herb. Leaves small pinnatifid, few-lobed or parted with mucronate lobes. Peduncles short not thickened. Heads 2 cm broad. Scales of involucre lanceolate to oblong the outer acute, the inner scarious-tipped. Ray florets white, often red-flushed. Achenes with rounded apex, without auricle. Outer involucral scales prominently scarious-margined, more than in the type. Stems erect, the young branches with glandular hairs, soft, hollow, stem and leaf milky juiced. Leaves alternate, oblong, acute, 10 to 12 cm long, pinnately parted, margins irregularly tooth, the base auriculate and clasping the stem. Yellow flowers in terminal heads; involucre green, 12 to 15 mm long, the involucral bracts in 3 to 4 rows, oblonglanceolate. Flowers all ligulate, the corolla truncate at the apex, 5-toothed, the lower part tubular, with white hairs. Achenes narrow-margined, 3-nerved and 3-striate, 3 mm long, brown, oblanceolate rugose. 
Protein extraction and separation
Leaf samples were used to extract proteins, using Fisher bioreagents sure-prep RNA/DNA/Protein purification kit. Automated electrophoresis from Bio-Rad with Experion pro260 analysis kit was used for protein separation, scanning and photograph, it is a system that uses a combination of caliper separation technology and sensitive fluorescent sample detection to perform rapid and automated analysis of protein by integrating separation, detection, and data analysis within single platform.
Data analysis
The formula of Nei and Lei (1979) was followed to consider the degree of similarity: Sab=2Nab /(Na + Nb), where, Nab= number of bands common to both plants, Na =number of bands in plants a, and Nb = number of bands in plants b. Dendrogram (hierarchical cluster) was used to construct plant samples according to the average linkage (between groups). The data analysis was done using SPSS-16.0 for Windows statistical package. In addition, molecular weight showed similar results to the concentrations. There were some plants with low molecular weight and high proteins concentration: S. papposa had 89.84 kDa and protein concentration of 1184.7 kDa; A. inculta was distinguished with high molecular weight of 154.48 and low protein concentration of 384.8 kDa. The total number of protein bands was 88 without the marker. Results revealed differences among the studied plants in number and intensity of bands, and only two bands were common in every individual plant. The highest number of bands was observed in E. hussoni with 17 protein bands, while O. vaillantii with five bands had the lowest number of bands. Table 2 and Figure 3 show the similarity coefficient degree. Data reveals some genera were closer to each other. The highest similarity value was 0.95 between S. oleranceus and S. desfontainei, and this indicates a close phylogenetically relation, while the lowest similarity value was 0.5 between A. melampodina and O. vaillantii. The difference in similarity values indicates the existence of genetic diversity. The hierarchical cluster analysis (dendrogram) shows two major clusters, the first major cluster is subdivided into two sub clusters, sub cluster A contains three genera, S. papposa, S. desfontainei, and S. oleranceus; the second sub cluster B contains four genera A. melampodina, E. hussoni, L. capitata, and O. vaillanti. The arrangement of plant under the same sub cluster indicates close protein patterns and genotype, the second major cluster contains one genera plant A. inculta (Figure 3) . Table 3 and Figures 4 to 12 show the automated electrophoresis analysis of proteins patterns for every individual plant, separation times of protein band and molecular weight. All bands appeared with different molecular weight, the highest molecular weight was found in S. desfontainei and the lowest found in O. vaillantii, the two plants were collected from central area of eastern province. Also, Table 4 shows the studied bands, only consistent protein band between 10.0 and 150.0 kDa were considered; the appearance (+) of bands were 44 and the absence (-) was 36. S. oleranceus and S. desfontainei showed four common bands out of a total number of 10 bands (the highest) and A. melampodina and O. vaillantii showed three common bands out of total number of 10 bands; two bands were common in all plants, the first bands appear in all plants with molecular weight range from 25.47 to 25.93 kDa and bands numbers 8, 7, 8, 9, 8, 12, 10, and 11 appear at 28.5 to 28.69 s, the second bands appear at 31.39 to 31.8 s with molecular weight range of 38.82 to 41.07 kDa and bands numbers are 14, 10, 14, 14, 13, 13, 12, and 13 in the order of plants listed in Table 4 . Despite of the existing of these two bands in all plants, there were differences in proteins intensity.
RESULTS
DISCUSSION
The total protein concentrations, molecular weight, and intensity revealed variation in gene expression; these variations help plants to adapt to environmental factors. Meena and Shukla (2012) found out that wide range of protein peptides and molecular weight can create additional variability in rice. Automated electrophoresis analysis of protein showed different number of bands, and only for two bands, the first common bands numbers were 8, 7, 8, 9, 8, 12, 10 , and 11 and the second bands were 14, 10, 14, 14, 13, 13, 12, and 13 among the studied plants. Several researches detected genetic diversity among plants by using electrophoresis technique (Ehsanpour et al., 2010; Sinha et al., 2012; Alege et al., 2014) . attributed that the appearance of a common band in individual plants in population is due to the fact that the gene expression of the protein (enzyme) does not vary in these plants, and there is polymorphism on the basis of differences in protein intensity among genotypes (Munazza et al., 2009) . The presence and absence of proteins bands due to genes expression are in response to environmental factors, this difference in genes activation will lead to evolutionary genetic diversity that is reflected in plant phenotype. The similarity coefficient between studied genera, minimum 0.5 and maximum 0.95 indicates that genetic diversity exists within the studied genera of the family (Alege, 2015; Funk et al., 2005) . Mossa et al. (1987) and Natarajan (2014) found differences in protein profiles of some Brassica species and in soybeans, respectively. The hierarchical cluster of studied plants showed two major clusters, the first major cluster grouped into two sub-cluster, each genus under the same sub-cluster indicates close genetic affinity and common ancestry (Alege, 2015) , while the second major cluster contained only one genus. The presence of two clusters suggests more than one evolutionary line (Alege et al., 2014) . Several researches used hierarchical cluster to detect genetic diversity among plants (Irfan et al., 2007; Alege et al., 2014; Bruneau et al., 2001; Amouri et al., 2014) .
Conclusion
The result of protein patterns of eight genera of Astreaceae revealed genetic diversity that was supported by the hierarchical cluster; the concentrations and intensity with the presence and absence of some proteins Time (s) Time (s) bands indicate that the difference between studied plants was due to genotype and the response to environmental factors, and also the appearance of two common bands can be used as a marker for these genera of Asteraceae family.
